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. (54) SEMICONDUCTOR DEVICE AND HEAT SINK THEREFOR 
ill) 5-2182';i5 (A) y (43) 27.8.1993 (19) JP 
(21) Appi: No- 4-56387 (22) 5.2.1992 
(71) NEC CORP(l) (72) HARUMI MIZUNASH1(3) 
(51) Int, CP. H01L23/36 



PURPOSE: To enable a semiconductor device to exert a more excellent heat 
radiating effect as compared with the conventional semiconductor device while 
the semiconductor device maintains a simple structure and excellent 
manufacturability. 

CONSTITUTION: A plurality of protruding sections 20 which are extended out- 
ward from a pillar post 12 side so that the sections 20 can be protruded on 
one surface and recessed on the other surface against a plurality of thin plate 
fins 14 fixed to the post 12, is integrally provided in a heat sink 10 in such 
a state that the sections 20 are roughly arranged in the radial direction and 
passages 22 which pass through both surfaces of the plate fins 14 are formed 
by opening both sides of the sections 20. 



(54) LSI COOLING DEVICE AND ITS MANUFACTURE 
sQl) 5-218246 (A) (43) 27.8.1993 (19) JP 

fS^) Appl. No. 4-19786 (22) 5.2.1992 
(71KHITACHI LTD (72) MASATSUGU ARAI(7) 
(51) IrH- CP. H01L23/36,H01L23/467 

PURPOSES. To obtain an LSI cooling heat sink having a high heat transferring 
ability by\using a plated net as a fin group and joining one end of the net 
with a heat^^iffusing plate. 

CONSTITUTION*\Spiral meshed net wires 4 are soldered 5 to a heat diffusing 
plate 10 put on^^ upper surface of a package 2. . The wires 4 are meshed 
in such a way tha^their adjacent longitudinal or transversal wires are not 
arranged in completely, parallel with each other so that small recessing and 
projecting sections can bes^peatedly formed in a phase-shifted state. Therefore, 
the wires on the downstream side hardly directly receive the influence of a 
dead water region formed b^\^e wires on the upstream side. The title LSI 
cooling heat sink is formed inSuch a way that the heat sink has a square 
shape and its heat sink section is ^qnned by more closely winding the central 
section of the spiral than the outer^^ripheral section. As a result, the heat 
transfer coefficient of the heat sink cart^be improved, because cooling air can 
follow according to the spiral shape of th^niesh. Therefore, when the meshed 
net wires are used, a spiral LSI cooling heaK^nk having an excellent cooling 
effect and strong rigidity can be formed. 



(54) HIGH-FREQUENCY CIRCUIT MODULE 
(11) 5-218247 (A) (43) 27.8.1993 (19) JP 

(21) Appl. No. 4.55993 (22) 7.2.1992 
(71) FUJITSU LTD(l) (72) NORIO YABE(2) 
(51) Int. CP. H01L23/373 



PURPOSE; To provide a high-frequency circuit module in which hot parts, suc^ 
as an active element, etc., are integrally contained without deteriorating . the 
reliability. 

CONSTITUTION: In the title module which is constituted by mounting high-fre- 
quency planar circuit parts 13 formed by a conductor pattern 16 on one surface 
of a dielectric substrate 15 and ground pattern on the other surface and hot 
parts 14 on a metallic base 12, a part 12d of the base 12 on which the parts 
14 are mounted is constituted of a metal having a high coefficient of thermal 
conductivity and the part 12b of the base 12 other than the part 12d is constitut- 
ed of another metal having another coefficient of thermal conductivity which 
is close to that of the dielectric substrate 15. 
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